Recombinational DNA repair in a cellular context: a search for the homology search.
Double-strand DNA breaks (DSBs) are the most detrimental lesion that can be sustained by the genetic complement, and their inaccurate mending can be just as damaging. According to the consensual view, precise DSB repair relies on homologous recombination. Here, we review studies on DNA repair, chromatin diffusion and chromosome confinement, which collectively imply that a genome-wide search for a homologous template, generally thought to be a pivotal stage in all homologous DSB repair pathways, is improbable. The implications of this assertion for the scope and constraints of DSB repair pathways and for the ability of diverse organisms to cope with DNA damage are discussed.